A new modified polydeoxynucleotide, a copolymer of nucleotides of 2'-deoxyadenosine and the very efficacious anti-herpesvirus agent (E)-5-(2-bromovinyl)-2'-deoxyuridine was synthesized with E. coli DNA polymerase I enzyme. It is characterized by its physical (absorption and circular dichroism spectra, thermal transition, sedimentation analysis) and bioorganic (template activity, stability) properties. Compared to poly[d(A-T)], the modified polydeoxynucleotide had a lower thermal stability but exhibited higher stability against DNases and higher template activity for DNA synthesis. Template activity for RNA synthesis of this template was, however, poor and extent of AMP and UMP incorporation was limited as well.
INTRODUCTION
(E)-5-(2-bromovinyl)-2'-deoxyuridine (bv dU) is one of the most effective anti-herpesvirus (type I) nucleoside analogs, in vitro and in vivo . It is phosphorylated in virus-infected cells and the 5'-triphosphate, bv dUTP, is able to replace dTTP to different extent in DNA synthesis catalyzed by purified virus--induced, mammalian or bacterial DNA polymerases ~ . It was actually incorporated into DNAs of herpes simplex virus type I and host cell in culture, whereas DNA of uninfected cells was not affected ' . Whether there is a correlation between the antiviral activity and the incorporation of bv dU into DNA of the virus is not yet known. We wished to model this relation by preparing a poly[d(A-T)] type new modified synthetic DNA containing bv dU instead of thymidine. Comparison of its properties with poly[d(A-T)] may provide an insight into the possible changes of properties of a DNA after incorporation of bv 5 Ultraviolet spectra were measured in a Specord UV VIS recording spectrophotometer (Zeiss, GDR) equipped with a modified jacketed cell holder. For the determination of thermal transition increase of temperature (0.35°C/min. ) was regulated by a linear temperature programmer. A platinum resistance thermometer (Type 1 Pt 100 Gx 613, Heraeus GmbH, Hanau) was used for the measurement of temperature in the cell. Both temperature and absorbance were digitally displayed (Digital thermometer, DARC and Digital voltmeter, DTV-5, Ganz, Hungary).
Circular dichroism spectra were recorded in a Jobin-Yvon Dichrographe III spectrometer (Roussel-Jouan, France) equipped with a programmable thermostatlng unit. Sedimentation analysis Sedimentation measurements were carried out at 30,000 rev./min. and 25°C in a Beckman model E-HT ultracentrifuge equipped with ultraviolet optics. The polynucleotide sample was sedimented in 10 mM TRIS-HC1 (pH 7.4), 1 mM EDTA solution at concentrations of 25, 35 and 50 tig /ml. Determination of molar abaorbance and base composition Molar extinction coefficient (£/P/) of the polymer was determined by measuring hyperchromic change upon degradation to nucleosides with nucleases. 80 \ig of polynucleotide in 2.5 ml of 10 mM phosphate buffer (pH 7.0) and 5 mM MgCl. was digested with 20 iig of pancreatic DNase, 10 ng of snake venom phosphodiesterase and fi-nally with 20 ug alkaline phosphatase. For base composition analysis of the hydrolysate proteins were precipitated with ethanol, centrifuged, and the solution was freeze-dried. Enzymatic hydrolysis Nuclease reactions were carried out in 90 ul of reaction mixtures that contained 175 pM-(P> of <lo«b±e-labelled polydeoxynucleotide, as it was described in a previous publication . Samples of 10 nl were taken at times indicated in Figure 9 . Radioactivity of the acid-insoluble material of the 0 min. sample was taken to be 1OO % (0 % degradation Ultraviolet and circular dichroism spectra Table 2 shows the data determined at four different K concentrations.
T values of the bv dU-containing copolymer were lower, on an avarage, by 7°C than that of the poly[d(A-T)]. Plotting of T^ values against -log[K ] yields straight lines with both polynucleotides. Slopes were similar. Thermal hyperchromicity of the modified copolymer was also smaller at 260 nm than that of the thymidine-containing one, but was high at 295 nm. AT values were higher, showing less cooperative transitions for the modified pol- thermal hyperchromicity measured at 260 nm yraer. AT values of both copolymers increased with the growth in salt concentration. This property was shown only by copolymers of strictly alternating sequence . Quick and reversible renaturation after thermal denaturation was also found with both polymers at all K concentrations examined.
Complex formation
Complexing with poly(U), i.e. formation of a triple helix is a characteristic feature of the homopolymer duplex structure, like that of the poly(dA)-poly(dT), whereas such complexing could not 14 be observed with copolymers of alternating sequence . Our mixing experiments were carried out with poly(dA)-poly(dT), poly-[d(A-T)] and poly[d(A-bv U)]. Of the three polymers examined, hypochromic change upon mixing with poly(U), as described in Experimental section, was observed only with poly(dA)-poly(dT). It was 13.6 % at 260 nm. Template activity for DNA synthesis served in both systems. Initial replication rates were, however, different. Template activity of the modified polynucleotide was 2.2, 1.8, 1.9 and 1.5-fold that of the polyfd(A-T)] at 30, 60, 120 and 300 minutes, respectively. Figure 5 shows the dependence on polynucleotide concentration of the template activity. Higher activity of the modified copolymer was observed throughout the concentration interval examined. At 350 nM(P) the ratio was 1.5:1.
Limited synthesis (replication in the presence of one triphosphate only) is also a characteristic of the sequence of polynucleotide . Results summarized in Table 3 show that the modified copolymer exhibits incorporation patterns in the one-substrate reactions similar to that of the poly[d(A-T)] and are in contrast with poly(dA)-poly(dT). Template activity for RNA synthesis DE 81 paper chrcanatography ) we examined the relative stability of the modified copolymer against some nucleases. Figure 9 presents reactions with pancreatic DNase, as an example, of the two double-labelled copolymers as a function of incubation time. Table 4 displays data of the degradation reactions: incubation time for 50 % degradation of the polynucleotide and relative stability value based on the former data. The modified copolymer proved to be more stable than the natural one against pancreatic and spleen DNases and micrococcal nuclease.
DISCDSSION
Synthesis by DNA polymerase enzyme and study of the properties of a copolymer containing nucleotides of 2'-deoxyadenosine and (E)-5-(2-bromovinyl)-2'-deoxyuridlne are described in this paper. This is the presentation of a new modified polydeoxynucleotide, and the results may contribute to the knowledge of the mode of action of the very effective anti-herpesvirus (type I) agent (E)-5-(2-bromovinyl)-2'-deoxyuridine (bv dU). Since its incorporation into DNA of the virus was established ' , we searched for possible alterations in properties of a modified DNA of this kind with a synthetic model of DNA.
For this purpose it was advantegous to have a DNA that contains the modified base in high percentage, can easily be prepared and structure can be well determined. These requirements are best accomplished by a copolymer containing only two nucleotides and prepared by E. coli DNA polymerase I enzyme. Numerous copolymers were de novo synthesized by this enzyme from dATP and 5-substituted dUTPs, and all had a strictly alternating sequence ' . Comparison of characteristic data of a new modified polynucleotide with that of the former polymers may help in structure determination.
In the case of the polydeoxynucleotide containing dA and fc*rdU in a ratio of 1:1, increase of melting width upon the increase of salt concentration of the solution (Table 2) , results of the lim-ited DNA synthesis experiments (Table 3) 
